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[M&9I3] l25"J#^lX«2T^$n«>ffiSi2JiJ-C* 

*«*sijijfc4iis# Lfc£*#*-&trai 2 tern 

[W*«4] IB5lJ#^lXtt2T^$n-5ifiSSE?"JT$. 
*«*©T«[fcte¥WfcK:fHSIE&Bfcia^*#r** 

TATA EJflfc-grtMM&JME*©:?^-*-. 

*ue»hh§- 3 T*sn*H[*E5ur** c t**«tr 

SWjJBBSE*©:/^-^-. 

[W#*7] BH?«J#^-lXtt2T^$n^^SiH?"JT^ 

h\ 

[M:&9(9] IS lXtt2T*$n^y77= KpGboxlO 
XtepGboxll . 
[fll&Bl 0] *3^lK*©:/n^-*-©ftHirFK: 

i»0«llfiT**«lfflfil'i-C*8Sfl'5*S. 

to o o 1 ] 

[5£HJ§©)gT&&«#If] *3B!JI!tt. ««yot-^- 
[0 0 0 2] 

[&#©&«] mtoMfcft-em&^mtj.T'ot-i?- 1 

«*.«:. gmt-?z>Mmmfc?&£zfmv>)M 
jiartT«ffipiiiea:^-5*-^-*iWE©iHJcais-r* 

CttiD^S KSffrSU RT^S KfclMMi 



•5. 
[0 0 0 3] 

^£fctttt©*fifl:+fcfi;M&$ttS&fi;fl**-6. l*» 

Liztfiz* wit, ^n*-*-. «jtae^*«ti; 

t>©Tttfc<. jgK£aa*©£;T. sw©« 
»ite^©B»*©fiT*©raBsase-rs £ tfcfc 

©*t«rt&±iiia^#a©*»ft«in'jT?«ffl-ra**. be 

ae^RafcwUTUiiaifcEFiRjtflKH^) *»»c^n 

=E-^-©-*©«[»EM*Bllb, <E9It*tC4 
«H*JT3a*Wfc«SS***:«>©*tt©H!***M<a* 
[0 0 0 4] 

[««*»*-r*fc«)©#a] ^©.ka&ttRT, *« 

-^-SrffiJfl-rscitCfcD, ±fe©gSg£#F&T^3 

#3S9itt, i) iH^Js^ixtt2T-^$n-5^«ga 
jut? * * * * tstevomm i*a -c«a y a * 

- ^W^u^-ir-ttZ?. ) , 2) SH?nj# 

xtt2T?*sti*tt[iSE?aT?***«fe*tr*«iB«art 
Tmm*imtii-7a=E-f~-, iw©«jmfirP. ««m 

4) ±k©:/d^-*— ©*«iTK:B«©*iitotte?* 

«*-r***»BSxtt*«#, 6) ±te©7 p o^-^- 

7) itecyD^E-iS'-^gwt-r^^jfise^ 

*5 J: tfttttfflUBrtT tt£ iflfllfc * - 3 * - * WIB© 

/nt-^-, aw©«ig«e^, ri;^ 

[0 0 0 5] 

J. , Sambrook. E. , F. . Frisch, T. , ManiatisH, tl/ 
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*ra.y— ?n — - >>f%Z2¥& (Molecular Cloning 2nd 
edition) . P-JUK 7.7V > if /\— A*- 7#7h 
U— 85fr (Cold Spring Harbor Laboratory press ) , 
im&RZfi D. . M. . Glover *, DNA ^ ->if (DNA 
Cloning ) . IRL »fr. 1985^3&:^tlB«SnT^*a 

[0 0 0 6] *»9irnqE-^-i:tt. E^JS^lXte 

E3aj#^lX«2T^£n£*&SEJiJT&9, it 
Wfctt£Ufc£«#©£3K«ftffl*trt>©Tr**. ft 

[0 0 0 7] ffl. EW##lXtt2TTS;£tt.&ttSEJ!l 
[0 0 0 8] *»9iyn^-^-J4, ffiWBSrtT^tg 

[0 0 0 9] 1E9H*ftlcA&IB&S&:B?-£ 
«, 09* «. £9N*6ja©&. (E^niftAi TATA 13 
5*. S¥IB^t CAAT E3*J. C^nttj^a: TATA E$>J 
£<MTEW»©te9H*&fc&HfcS*«E5iJ*£tri£# 
Wynt— ^-fH«©HfC. 5' 

n*&j»a> tt>«3 o«ii*±«ic»»6t4>t 

IftKltB, EJ»J#^3-CiKan*ttSE5UT 
Ttt*>-6. 35S yat-^-oe?^?: 
*tr 98 i£S (+8 — 90 ) (£TF. -90 ffi^tffi 
T. ) , h©U^P-X-l. 5- -'J>KAJU#+>' 
5— if • **->^~ t'/h-y-^rL- y (rbcS-3A 

) ©-204~+8£-£trSI*£ (Plant Cell 1:217-227 (198 
9)) . PRlajte^^'D ; E-5'-©-287~+29 ZStsm®. 

(Plant Cell 2:357-366 (1990)) . Rtf^+tf-ft©:/ 
Ut-7— tf-f >kk^-Ifif© (PI-II ) -195 — +32 
£-&tf®W (Plant Cell 2:61-70 (1990)) <Pft*WT*^ 

STSWlt E^J#^lXtt2tC^£n5tt*E?iJT 

[0 0 10] *5SWTfflli^nSE5iJ#^lXtt2T^ 

ae^DNA 3^6«PB*jRT«joair*». x«ae^DNA 



• 'J7?->3> (PCR ) *ftk:J:-3TW»-r*36». Xtt 

DNAft^ja^rjttjioTnwr-s^tjWTff*. 

Wl:tt. ^aj^P^E-^-tt, fi»JA«, 35S 7a=t- 
^-©-90 ^«©«-&»c«. -90 Ur/S* 
UttVO + m (E8IS4M #JH) , <E*J#*5 

**T£-2>. Sfc, :n<t 0 ! b@^ffi«*-&tt^ p P : E— ^ 

— ^-«c«tttiHB*-eiaoiH"r*». aa^DNA «»si 
[ooii] *%HjTffl^e.n^tt%ifflflart-c^ni^ 

S*— * — tLtft, 0tJA«U T-DNA Jfi*©//1 

u >-»^—- eae^©^-5^-^- (nos ) <s©« 
t/ae^**©^- = ^-^— ^->-i7«^-i*;i.xGvi. 

^— <f©*ft«e^i*WfidBfc*^Ta*fflv»6 

[0 0 12] *mW77 7.S. KfcL E^IJ#^1X«2T 

a. &»fc£&-ci «©*&»«?■**■*-*. 

-<D±mz i o^±©i7 p-- >*tw&L&*tz>*.o \z 

u-->yw>fc&^&&o\ztttfCT2>z\£tf&\,\. £ 
CT^P-->yg|5firi:tt, afc^ I^WStffiTffl t» 6 
n*WIB»*K:J:-aTBI»«I»f?riia:fflffi©j:t*jt* 

[0013] no.fc'Sft^n— n>^«ti**-r-6^7 

7. 5 K £ LT, fi»J*«, 0n?iSn5^775 1< pGb 
oxl0i5«tyC|a2T^$n-5 7 , 5X5 KpGboxll 

[0014] *5£wzfa ; E—$'—<Dfflw-f\zm®imti&to 
T^s^n-saww^igae^. -rftfc-s^ae^i: 

ae^ (pal ) . *;ua>-»^— ea&f (chs ) , 

t*afe^ (CHT ) , U '/f-AIfif. prms 

«ae^^©is#)Kwa{s^, pto m<Dmmis.iri'&m& 

^, ^M3-hSeRIfff. BT (Bacillus thurin 

giensis ) m*9>rt9tt&=?*<Dmm±m.mz&\,* 
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^"5>ae^ h^ ; ED=i->^"f ^.o^aiokDa - 1 
ttamwEma >%m$> % u s> >^»& 

©bioA, bioB. bioC, bioD. bioF. bioH ffi^iSft^© k*;* 

iS&fcX^T'n-f JP-ACP- x+rg^l — X. 7WU-ACP 
- ?tl^f7- If. 3-^7i-h7->Jl'h7>X7 
x5--tfafi*»©IW©«fc££tt©**4: 'J >flg« 

w >&£'J y u>»©iiiJiifcJ:*lls«© 
s war ->;u h 5 7 m 5— -wte^ «©*is 
foiBi&tt © & ittm a *«» tzstt « jatntt * it* s 

7-fe?JHt»*-*» (EPSP) £jft#*e©l&¥*»&ftti:fc:N 
[0 0 15] Ktt, «*tf, £*T©;$*£ 

T/n^E-* — . -Tftto-S, ^W^n^E— lt#> 

#JA.tf. pBHOl (CLONTECHttK) (Jefferson et al.EM 
BO J. 6:3901-3907 (1987) ) ©v;!^:* o — ~ >^BM£ 

-ieWfl!)#|.*fifff. fcl*.«/3-4fjl/£n=^— - tf 

ae^F- («t, gus ae^tia-r. ) *«jom-r, *a 
was w©«3gae^fc j: o ±fe©«fc -5 **i*ieft 

&#tt£LT. AW^-'J — PBIN19 
(Nuc. Acid. Res. 12:8711-8721 (1984) ) <D^)V^^n — 

[0 0 16] *^BJ^7X5 K****BJftK*A-r** 

-v©ttS@Afe : f-w *©&»&#» 

te> S. B. Gelvin. R. A. Schi lperoot and D. P. 

S. VermaS : ^> h • tU+a^- • A*-f * a >>-/ 
(Plant Molecular Biology/Manual, Kluwer 
Academic Publishers press, 1988) l;:fE®£tt£S?ir© 



■r*Ctfc«fcr3TK*»«llia**©«[*ffXtt-t-©-« 

[0 0 17] W, *^l:ffl^5Ci:*Wj:I#iii 
LTI4. 09*. tf. -f*> h^tna-x :t^A^ nA 

T)V7 7)V7 7m<D-?*ftWfa, ^A*n, 

'^©2'J^Hitt. — >v>, -fen'J^©-fe'J£M«#K 

T*«. £U:©«fc"5fcLT. ^JWI^D*— ^— ©WW 
Tic e «©MiBite?-«r%%-r 2 tt«IDlB&^«[4fl«« 

[0 0 18] 

RWt*. ft, *Sf6«enti6*i6«k:iR3fean*t>© 

*JS^J 1 (GUS «8^5^5 KGboxl0/-90/GUS, Gbox 

1 l/-90/GUS&lX-90/GUSffl«^) 

ttttMfi i*a T««FriBa: ^ - 5 * - ts tubs© :/ 

7X5 KpBIlOl (CLONTECHttSS) (Jefferson et al. E 
MBO'J. 6:3901-3907 (1987)) izS&tlZ, GUSite^©± 

K-90/GUS £88 U -90 ffi«©±gt(C$ e»fCi2?"J#^ 

^Lfe^m^^rJf A"T«> ' itCioTT'^XS h* Gboxl 
0/-90/GUS ^3J:^Gboxll/-90/GUS*«^bfc. tATtC^ 
©«ISIi*ft»Ct3l»TKW«-« (0 3, 4. 5mm) . 
[0 0 19]Xf'^l G-boxlO XteGboxll©4»#: 

62^ij#^- 1 x\t 2 -cm-ztiz&gEim-v&zt&m&mm 

(46Jfi») (+«, -«0 *7--JH,fclSK H 
iBdIIiaJtt3&« 5' 9t£jR. XbalSffiAt 3' *^fCT#-5J; 

^ ^*sttw^ 2 mmo* u rf^ ^ k *it¥-&f$. v 
•fiH^R&H^t^rrsftiirp** -90ffi^&z^- 

5?i7l^^-5 1 r ; «7> ; En75!! ! a (55TC. 5B§Fb1) t«tO« 

iMffl^^A (YMC GEL 0DS S-5 ) 
lr»fcHPLCfc«fc»)»«Ufc. ««»r»4J«JitUT, 0. 1Mb 
UX5";U75> (TEAA) i&ffifflb. v'TWb^^JU (CH 
3 CN) ©5~100«©«flE4DlBfC«kO±E*'J^5i^U* 

S@iR#)<&S:^aii-, ^? e»tc80* (3ml) 4>T 

2 0»IUHa«Lfe«Wfttt*S-a:fc. Kttift<W«IK8* 



(5) 



#P¥9 - 13 118 7 



(3ml) T*»l,|£J*£-e-*»fe* 3H«l)fiL, «*S 

WKIOO ul TE \Z®mis*i. ^©i5l:LT#f>nfet 

u =f* * i^*? 1 F-y->^;v*5x#u t>? u;u7 s Fy> 
tts&n (8ov, ii$m) ic.t?>a*L&«. ie?ij#^i 

Lfc£«**-&ttffi»tt& 2 ««©* ij =f 3( * F 

(42tt%) -90®^ (102 mm *^tt«*iW 

& 2 asi©:*- u =f 5? * vars- f s-tn-fti* U7^u ;u 

75 HyMOfflOIBU ltf?a-^ (SPECTRA/POR. 
molecularporous membrane tubing. MW 3500) Srfflt^T 
#U7* 0)V7S. K^fr (180V, 40# 

e*i#* i xa 2 T'7jkztiz>m&mmT*&z>m%!.&mpi 

\z 4fi«d bfc**#:*dtrffi*ltta: 2 gaotu ^3* 
-90»«(102*S) £^tfffl*iW 
&2HOtU^J'l/^f KM5 wg£-&ty 10 u 
1 lOO'CT'S ^JD^L. 65"C©<5:*— A* 

Lfc„ Z\<D&o \ZLT, B2JiJ#^-lXtt2T^^n-5« 

SE5!ir*a«i«ftia59k:4fflis^Lfc#«<*:xrx -90 

m^(102ifia) shmi,*:. 
7,y-vZfZ F -90/GUS©** 

pBHOl 2/x g$rl03.-<^ h© BamHmmbbfc. 
y2TPM$nfc-90®«(102^*) 0.1 Aig&tf pBIl 
01 BamHI #rJtO. 5 /zg£iI'&U T4 DNAUtf— if&JH 
^T^'fy- ->a >£rr-pfc (DNA Ligation kit (^S 
jg) ) Cohen (Proc. Natl. Acad. Sci. USA, 6 

9:2110-2114(1972) ) CfEoT*!»*HB101 * 
ifi) &Bmfc&btco 50tfg/ml *^-v-f^>t#toL 
B *55*»±-C±WbT*fcWtt*3n=.— 

fc:J:**liS**rfcfTofc. #llfc^77 5 FDNA £ S 
malt Xbal -CiBffc-TSJ: t\z£ Di&lOO bp©DNA fcrJf 

\Z-o\^T#^ x^+->j* (Sanger et al. Proc. Natl. Aca 
d. Sci. , USA, 74:5463 (1977) ) KJ:D DNAjfAflStf©* 

sejusw"*. -90 fammj5$\\zw\zntz.>7 u-> 

^-lc$^n^.-90 **tra*l*QOlli*^"5. -©<£ 
■5fcLxT^9X5 K -90/GUS£«tfgL;fc (0 3 #88) . 

^"57.5 FGboxlO/-90/GUS43«fctfGboxll/- 

90/GUS©#lig 

7T7y3t?»?»n^7XS F-90/GUS 2 /igS: 10 
3-— y F© Xbal <b Hindi I IT'fNHt; (37tJ, 2 WIB) 
U KiBfttoS: 0. 8* ftM&7;itfD-X«aWMBi (80V. 
1.5ISM) fc«fct)»«Ufc», DNA ENRflj^-r^-tt 
aM^a— 7 £fllV»THindIII-XbaISrJfr£H 

tt2T*sns«[*E?>Jr**«w**it5>it:4ffl<s^b 



Jt^MteO. 1 m gS^7XS F-90/GUS Hindll I-Xbal 
•rM-0.5 tfg^U T4 DNA'J^— t'^ffl^T^f y 
-->3>SrfTofe (DNA Ligation Kit ) &. 

Cohen <=>©*?* (Proc. Natl. Acad. Sci. USA. 69:2110-211 
4 (1972) ) K«£oT*J»ffiHB101 * (SjBifi) £^Stig 
iLfc. 50Mg/ml %~)"?^ i/y&tStS LB *35JgJS± 
Tttl/TSfcfttiaDZ-^S, 7;U*U-SDSteS: 
fflV»T^7X5 FDNA IHIBIIXK:.fcS*i jfiff 

W^fTofc. JWttLfc:*7;*3 HDNA £ Hindllli Xba 
I -Ctmk-r^^tlCiO^J 50 bp© DNA»rH-a«*t£>n-5 

y<rt+yfe (Sanger et al. Proc. Natl. Acad. Sci. , 
USA. 74:5463 (1977) ) (C«kO DNAJ?Affi#0>tt£E?U£ - 
W^*i:£fc«kO;|&»«MBSfr3fc. Z\<D£?\ZVX7 
7 7 5 FGboxl0/-90/GUS:J3 < J:tfGboxll/-90/GUS£«t^L 
(04. 5#!&) „ 
[0 0 2 0] ^56^12 (pGboxlO i3<fctfpGboxll ©* 
ft) 

FpGboxl0/-90/GUS *5<fctf Gboxll/-90/ GUS 2 
/zg^Smal 10 a.-vb-cmib (3TC. 2RflB) U ^© 
tSYb^^ 0.1/ig tlUBKCSacl U (5* -CGAGCTCG- 

3") (^Sifi) 0. 05wg£S^L, T4 DNA'J — tf^rffl 
V^T^'ry— v'H >Srffo>t (DNA Ligation Kit (SS 
it) ) . S7-ry->a>I«l^ 10 3.— y F© Sad 
TilMk S«T4 DNA >J if-**ffl ^T7-( y— > 
a>S:ffofe (DNA Ligation Kit (^iBiS) ) Cohe 
n ?,©*& (Proc. natl. Acad. Sci. USA. 69:2110-2114(19 
72) ) fc«-3T*»MHB101 « (SSjS) 
fc« SOyg/ml^J^V-f ->>£-^trLB*^m«fi±r^Wb 
T * fcBttin n - — * 6 , T)lt> 'J -SDSfe £ffl V^xy 
7X5 FDNA £i£i§fU Mlfiai*(cJ:«4Rifi«¥«r«fT-3 
fc. ^gfLfc^^XS KDNA * Smal tSacIT^-ftT-5 
utl:<t!). «M*DNA tft«^n->tlftlfc. d© 
<t^(rbTpGboxlO (01) fcitfpGboxll (0 2) £ 
«^Ufc (0 6, 7#fig) . 

[0 0 2 1 ] %KM3 (I^iAffl^^XS KDN 
A'CDBJB) 

*J£^Jl-e«^nfcy^X5 H Gboxl0/-90/GUS , Gbox 
11/-90/GUS, *3«fc^-90/GUS **-ffc-t->-?ASfS^ES 
'C?ttk:«kt)ll!«bfc. 7^57.5 FDNA 1 ml lz%i 

tt{b-t->">A 1 g, lOmg/ml *{bx^5?>>A 80 u 
1 ^m^Tzmm^>L^=L~y (Quick-Seal. ^-v^T 

>asa) tcAnx->— ;pu ^vif^> nvt65p-^- 

X 60 krpmT24B#r H 1^T-5C:tl'«koT^"7 7 5l FDN 
A *ftfilfc. 
[0 0 2 2] SHSS#J4 (ia»»AffiCJ:*»fHE»^ 

H^J3fB»©fflS$tlfc#7 p 7X5 FDNA * 20mM Ca 

ci, T'mm-f2>z\t\z&<ozi>¥T>hVimizLrc7t? 

DA^tr'J 9AM (Agrobacterium tumefaciens LBA440 
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4) u buyy-^^'»m^ U77>t-»»M 

) (Hoekma et al. .Nature 303:179-180 (1983)) 
\z®Mm (371C.5#M) KJ;9gAbfc„ 
tt. iAStlfc^XSHW NPTlIJie^ (Trien-Cuot 
et al. ,Gene 23:331-341 (1983) ) C J: 9tt^2n5# 

00Aig/ml , •J77>tf>'> 100m g/ml , *^-7-f-> 
> 100/tg/nl Sr-SrtrL*^««Tatfer*CtK:«ko 

HU^hY-r ->> 300ug/ml , U77>tf->> 
100 At g/ml . *±V-f5^> 100 At g/ml 5r^tILl#ttJ 
T2 0\:— SftJ&gU #&n&**«r S. B. Gelvin. 
R. A. Schi lperoort and D. P. S. Verma Ir ; Plant Molecul 
ar Biology/Manual (1988) (Kluwer Academic Publ ish 

y-ivi7) 1990. ISBN4-06-153513-7 C3045 ) 2 8-3 

d7M-^<D!g5SSCfflVsfc. g^Lfc^A'n (SR-1) 
-<^^M"* IIS-HB*35«ift7r4BW«itbfca» -fe^* 
^vA 500 At g/ml £^tr MS-NBSg^igitelC^U 7 
^DA*2^y ^AKro&KSrfrofc. llBStc-fe^* 
:?*:xA 500Atg/ml t*^-7-f-» 100 At g/ml 

J&lfc. fi41IDft. likfioatJI^bfcttttttfl:*^ 

^X^tt-#>£*i!J?)#W\ -fe^^v'A 500Atg/ml t 
*±V-r->> 50 At g/ml MS 

[0 0 2 3] lHJgtfiJ 5 (|BH**Affifc J:*»RC*=. 

>>>>CDf£g!) 

*K«3t?««Sn& G-boxlO/-9O/GUS£H;6£0iJ4K*£ 
CDTj&tcSPUT, T^DA'^'J^A® (Agrobacteriu 
m tumefaciens LBA4404 ) t;iAL- mnfcTifa^ 

Mffttt«*S-&fc. «*bfc=.>5?>K*fc*LS-D 
*^*Jtt±fc«*L, 20"CT3BM*&*Lfc. KttSrir 
b***->A 500m g/ml LS-D *3ettifefc:& 

U T^n^xUtfASwPfcMSfTofc. 10 Bile 
-fe 7 A 100 At g/ml t*^-vf->>50 At g/ml 

1 >rR'&£.VTZtct))l7,%:A »IH«k:-fc 
7*^+->A 100Aig/ml tts^^^y 50 At g/ml 
S^tt LS-D *35«iaK»Ufc. 2*flfiU:aHfcbT# 

[0024] hm^j6 mmmAmzzzmnfc&'i 

HSS^J3ie«7?MSSnfcG-boxlO/-90/GUS *. Shimad 



a, T. . et al. , Bui 1. RIAR, Ishikawa Agr. Col 1. 4: 1-8 (19 

95) . mmmttut ftx«wsg!^Dh 

=i-JV -f*, i/U-l *±Xi-m. £Ittt 1996 ) (IS 
BN4-87962-157-9 C3345 ) E*0*j*K«oT. -f^fl 

fc«fc»J*ALfc. ^MaT^LS-D2 igifT7~ 
10BIW**Lfc«. B&fttBU E«U«*±lclxT 

LS-D2 *^igJfc±tcM^;t. G-boxlO/-90/GUS 
-90/GUS**W*#BH£LTfli^*pBI121 (35S/GUS) 4 
1 0 At gt^^;^<Dk*T^7^7.Htt3fi€^S:-g-tfpD 
M302 (J. Cao et al.. Plant Cell Rep. 11:586-591.199 
2) £3mg (DMitf- (JF^ttS 1 urn) iczi— J-jyff 
U ltt£fct>0.2 mg&& ( 1 At g DNA ) ©&#TM* 
ESfct) 2*MT5&A/E ( Wffiffi*/ 1 5 0~2 0 Okg/c 
m 2 , Xgft 70 mmHg) . IfiftA^2 B S(rE44m 
g/lltr7'57*X**trLS-D2 fc»U M&*9iH£JM& 

f*U Stl/fc^**4VJli/hi*#t, 4mg/ml © 

t*7 7 7 * 7. 4-&tfLs*5?j^fl6tc^-r r t jet d mm 

[0 0 2 5] *JS0tJ 7 (»MEftUfc*«fl:K:*tta 

J»Ajfifi^©JfA©5S§g) 

(1) jsRtemufcawfc^soyyA dnacdhs 

*M«9J4, 5, 6 T#6ftfc»WE*l/fcWil#T*4 

m<r>ff-y)^5 mmtv-i^yj-j ?j 1990. isbn 

4-06-1535 13-7C3045 ) 7 1 — 7 4 Hf5*t©CTABi££ffl 

5£Lfc&. ttJlWKlK:&S;fri;& 65 2xC 
TAB (2% cetyl trimethyl ammonium bromide, IX pol 
yvinylpyroridoneffVP) ) 0.5 ml^iPA, 65*C-??5#fK] 
ffiiBLfc. cn\z 0.5 ml ©^□□*M/-fV75Jl' 
7)Ua-;P (24:1) m&Wi&M^ «t*l:5»«l^ 
Lfc. 12,000 rpmUO. OOOxg) 1 O^Si^IibTl 
»£#J&U 0.5 ml<ZH V?uid)VT )V^—)VS:1nfim 
-&Lfc„ 12,000 rpmOO, 000xg) T 1 5 ^ra^'t^MILT 
%<bntdfcm%: 200/x 1 TE (lOmM Tris-HCLpH8. 0. 1 mM 

EDTA) \zmmir1t. CintcRNaseA^ 10 At g/ml Lis. 
S J: 5 ClB A, 3rCT 30 ^F^^fib, RNA £#ft¥L 
fc= RNA f§C7iy-^OD*W< 
V75^7)Un-^ (25:24:1 ) SfS4»D^.T^</g^ 
U ll^^ibfe. ^nfcl/10*O 3M BF»^- h U •> 
A?K (pH5. 2 ) £ 2. 5^COx5'y-JU4JJDx.T^</g-& 
U 12.000 rpm (10. OOOxg) T 5 LT» 5 

ug ©y/A DNA^tffco 

(2) PCR TJSlCi^JiAJie^ffAWJSig 
±IBT-#e.nfcirVA DNA 50 ng£ge§)<h UTiB5iJ#^ 

lofii/i iT*£*i3tt*i2?i]£;rr-5-&j5;:/5'f t 
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i#in, 55t;, 2»m, 72t:, 3^ra* i-tM 

T, 3 O-iM irfrWJfG) *'lrxr>tc. »&ftfcPCR Ktt*: 
12%* U7fU 5 l«y;V««*» (PAGE) (80V, 1 
mm) T»lrLfc. ^n^E-^-WWfcffiS 
fSiMX (Gboxl0/-90/GUS , Gboxll/-90/GUStt^290 
bp. -90/GUS «*5250 bp) © DNA«H-©i«M*»*Sn 
fc. 

tO 0 2 6] Hffi0iJ8 0*K£aL%:ttttltt<Z>g££ 
©tsfr^-f >cDWfi£) 

100/a g/ml ZStS MS s^JgasttS 
ILL «SUtif0tT^fb4ft5i7P-> 

[0 0 2 7] *J£0iJ 9 OMME** A3 ©#IEttl;:£ 
GUSitfirf »K> 

5 KGboxlO/-90/GUS , Gboxll/-90/GlJS;fc<};tf2tHB<i: LT 
^7XS K -90/GUS, pBI121*"&tf) <DU=f-* *3«t^ 

a^tc^tts Gus&e 



Sfcfig^ (%) 

tttta a •*>* mm 



SR-i (n>bD— ;u) 




0 


0 


0 


100 


pi asm id -90/GUS (*HH 1 ) 




0 


0 


75 


25 


pi asm id GboxlO/-90/GUS (#3 




83 


0 


17 


0 


plasmid Gboxll/-90/GUS (#8 




3 


59 


31 


7 


pBI 121 (35S/GUS ) mm 2) 




30 


50 


10 


10 



[0 0 2 9] [Si 2] 

GUS^fi 



(%) 



SR-l (n>ha-;w 




0 


0 


0 


100 


plasmid -90/GUS (fcffigl) 




0 


0 


0 


100 


plasmid GboxlO/-90/GUS (#8 




100 


0 


0 


0 


plasmid Gboxll/-90/GUS (#51 




70 


24 


3 


3 


pBI 121 (35S/GUS ) (j^M2) 




67 


11 


11 


11 



15 Mmt-*MX>7-4 7 4 v9) 1990. ISBN4-06-153 
513-7 C3045 ) 6 8-7 0 Hfeitf Jefferson. Plant M 
ol. Biol. Rep. 5:387-405 ( 1987) tEftECD^fetCipCTfi 1 

sit. »RC*i/ft*^;^oif* i% &mt&mmi- 

HJ£A«ffflKBU #:hv-r"->> 100Mg/ml *^tr 

ms **#Jfc±-w»2awi£*a-&fc&£ («*&#) # 

fltlfc. SttSfefite 5- i7DD-3-.-f>H* 
LUU- /3-D- $Ol^o>B* (X-Gluc) £8«<hlxT#fi 

ex M>y^f» ©«t**£»tLfc. gus 

(1 mM X-Gluc. 0. 5 mM K 3 Fe (CN) , . 0. 5 mM Fe 4 Fe 
<CN) 6 . 0. 3X Triton X-100 ) fc&Jfi^a (*38W^5 
X = KGbox 1 0/-90/GUS, Gbox 1 1/-90/GUS. «t tf*f 88 i 
l/T^5K -90/GUS, pBI121fcJ:-3T»JME*l,& 
^A*n, n>hn— jUiUT^a^Aa (SR-l ) O-t 

&«. *eft*©it3if«fca*u;fc. **w^7^s k 

Gboxl0/-90/GUS, Gboxll/-90/GUS, feiWIiLTy 
^X=h* -90/GUS. pBI12HC«fcSJ^Heiftbfc^A3^: 

srXfcaiffla^/xasR-ioa^, tp*. «t*w*cus 

[0 0 2 8] 
[* 1) 



(8) 
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[0 0 3 0] 



[S3] 

BcfcttS GUS&& 



(%) 



SR-l (n>hn— ;u) 




0 


0 


0 


100 


pi asm id -90/GUS fl8 1 ) 




0 


4 


22 


74 


plasmid GboxlO/-90/GUS (#5! 


m) 


100 


0 


0 


0 


pi asm id Gbox 1 1 /-90/GUS 


m) 


53 


27 


10 


10 


pBI 121 (35S/GUS ) (2*88 2) 




75 


0 


0 


25 



[00313 ^^tfeff-e^.sisjtts^A'n sr-1 r 
a, v»-«"noai»K*v»T , b!feeatift*»ofc. 35s 

(0^^45^7X5 K -90/GUS (CtoT^Me^bfc 

*»»«>& *5S9l:/5;*5 r-*GboxlO/-90/GUS*5,i:tf 
Gboxl l/-90/GUS{Cct -d -ZMMfcm LfcttfcUfcTtt, Bt 
A/E«#tf*»J\ HI. «©£T©«l*lC£V»T5fefi«jK 
l>. «tcGboxlO/-90/GUSTtt##fc»H»i6**«)#l'g 

[0032] mmm 1 0 <»jme*=>s»k:*5w-s 
Gusae^^g^) 

>5» <*589i:/5X5 KCboxlO/-90/GUS*J:tf»HRi: 
UTpBI121ft-&tf) 03tSfe©lliK:*»t*GUS SfeeftfUimfi 
^J9ietE©^i*fC^UTffofc. 

fc. *^Bjy5X5 KGboxlO/-90/GUS^J;oT^®em 

[0033] hmw 1 1 wm&m-i *<D&$m\z& 
it* Gisae^sss) 

* (**^:/7*3 KGboxlO/-90/GUS££tJ) ©#J*t#l 

(»3t#5i 1 0 cm ) ©^Kisw-sGus fefc^ommzm 

9 fH«©GUS ^eSfcipUTP^fco *<Di&$k, W 

*ettKa&ftfcj&»ofc. ^BJT^S KGboxlO/-90 
/GUSK«fc o T»SNE» Lfeffifttt-Cte. SlfciJUT&H 
GUS jStt*«Bft6nfc. 
[0034] *S?sy7X5 HGboxlO/-90/GUS*J:tfGb 

oxii/-90/Gusrt©ffltt«»rtT«flBT5<SB&:/D ; E-* 
— 5*— ^— ^sft^ae^-ty h©DNA«fttt, 2, 

300bp (T'nt-^-il/TB, 140bp ) -C&-5©T"*r 



bT, pBI 121 (35S/GUS) rt©lt*«»l>3T*1l6T>tt6fc:/ 

@w©«jfiae?, &cflft4feiM&ft-cttflg 

Wflfitt*— 5*— ^— j&*S&*itfirP-fcy h©DNA« 
Ste. 2. 960bp (^Dt-?-iLTIl 800bp) T<& 

0. lATSlfi^t? Hfti&22% (yot-^-tL 
Ttt. 83%) ©f"J-&T3>/t^ 

[0 0 3 5] ^16«fc*V»T«V»6nfc**Oftj«Sr£Jl 

1. MS 

MURASHIGE AND SK00G(Flow Laboratories) 34. 7g ftUg 
* 1 Lfcig;&>U 1M KOHTpH 5. »^ft8g8s 

2. MS-NB «35J&% 

MS^«fl6f', l-i-7$>V>mm. (NAA ) 0. 1 mg/mL > 
6-^>y;V75/yU > (BA) 1. 0 mg/mL ftgsjDbfcigilil 

3. LSigife 

MURASHIGE AND SK00G(Flow Laboratories) 34. 7g , ->a 
S30 gft^g* 1 LKig^U 1M K0H7? pH 5.8 C3BSI 

4. LS«^ig«i! 

LSigtt! ft 8g/L ft mm b 

5. LS-D*^ig* 

LS&^J&S&lC, 2. 4-v ? £nm:7x/4^>6^ (2.4-D ) 
ftl. Omg/L ftgsitlLfcl&iti! 

6. LS-D2 *5^1§ffl2 

LS*^Jg%tC, 2.4-i?i'nD7iy+5'SS (2.4-D) 

ft 2. omg/L zmtoLtcmm 

7. LigJfe 

A£ h Hjy HXDifco) lOg. A? r--f— J* r-X^T. r- 
^£ MDifco)5g. NaC110gft^@*l Lfcig^U 5M Na 
OH T pH 7. 0 CPHb. 
[0 0 3 6] 

[feW©^] *^BJ('«tD. 3>/1? bte^n^E-^ 
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ftoifco KM©:ft£ : 1 0 

[0 0 3 7] &m<DM:&m 

[KM*3 1*11 

EM#*tl h#n^-:tt«ltt 

EM©fi£ : 1 0 EM 

EM©§U : tttt GCCACGTGAG 10 

m<D& : 1*M [0 0 3 9] EM#^3 

S#n5>- : j&gtt EM©ft£ : 9 8 

em em©si : m.m 

GCCACGTGCC 10 8R©» : 1 *8l 

[0 0 3 8] E$>J#*2 h#Di?- : Bfltt 
EM 

ATCTCCACTG ACGTAAGGGA TGACGCACAA TCCCACTATC CTTCGCAAGA CCCTTCCTCT 60 

ATATAAGGAA GTTCATTTCA TTTGGAGAGG ACACGCTG 98 

[0 0 4 0] E$U##4 SS©2£ : 1 *0[ 

EWCftS : 1 0 2 htfnv- : ttftft 

E«©S : 

EM 

GATCATCTCC ACTGACGTAA GGGATGACGC ACAATCCCAC TATCCTTCGC AAGACCCTTC 60 

CTCTATATAA GGAAGTTCAT TTCATTTGGA GAGGACACGC TG 102 

[0 0 4 1 ] S5>J#-f 5 ^©& : 1 z£M 

EM©fi£ : 1 0 2 h7|?Dy— : ItgW 

E5HOS! : «tt 

EM 

GATCCAGCGT GTCCTCTCCA AATGAAATGA ACTTCCTTAT ATAGAGGAAG GGTCTTGCGA 60 

AGGATAGTGG GATTGTGCGT CATCCCTTAC GTCAGTGGAG AT 102 

[0 0 4 2] E?JS^6 &<D®i: im 
I2M©ft£ : 4 l 



EM©ft£ : 4 6 ^ HjPd>5— :j£^tt 



EM 

AGCTTGCCAC GTGCCGCCAC GTGCCGCCAC GTGCCGCCAC GTGCCT 46 
[0 0 4 3] EM#^ 7 «©& : 1 *M 

EM©g£ : 4 6 h#D^— : jtffltt 

mm<om ■. m& 

EM 

CTAGAGGCAC GTGGCGGCAC GTGGCGGCAC GTGGCGGCAC GTGGCA 46 
[0 0 44] EMS^f 8 ttOft : 1 *« 

EM©fi£ : 4 6 h#D^— titiSW 

EJiOS : 

EM 

AGCTTGCCAC GTGAGGCCAC GTGAGGCCAC GTGAGGCCAC GTGAGT 46 
[0 0 4 5] EM#-f? 9 m<D$t. : 1 *tt 

EM©fi£ : 4 6 h#Dy- : UliW 

EM©^ : 

EM 

CTAGACTCAC GTGGCCTCAC GTGGCCTCAC GTGGCCTCAC GTGGCA 46 
[0 0 4 6] EM#^1 0 hjpD5>— : £g:R 

EM©S$ : 2 2 EM 

EM©§4 : CAGCTATGA CCATGATTACG CC 22 

Kraft: 1*« [0 0 4 7] EMfl 1 



(10) 



#M¥9- 13 118 7 



IB?*J<£>fi£ : 2 4 [B4] B4I1 ^575 K-9 0/GUS*6^5 

SB^iJ^^ : JSK KGbox 1 0/-9 0 /GU S#l*&3R-rHT* 



1*« So 

h^Py-:Si« [05] H5tt, ^5 K-9 0/GUS^6O^5 

IB^J 7>h'Gboxl I/- 9 O/GUSj?§®£^T0T& 

CGCGCTTTC CCACCAACGC TGATC 24 §. 

[BB©fBji|i£BJ9n [06] H6H FGbox 1 0/-9 O/G 

[01] Bill, pGboxlO iStBTftS, US*5CDpGbo x 1 Ofti^fit^^o 

[0 2] 0 2f±, pGbox 1 l^tBti^o [0 7] KGbox 1 1/-9 O/G 

[0 3] 03H pB I 1 0 1)0^^^7X5 K-9 0 US*60pGboxl lii^tiTfe^o 
/GUSM^tlTS^o 

[01] [0 2] 

Pst Sph 



NOS-Pro . . 

< y g WPni tfg>J ■ ■ *(— I 90 



r *— — ''^x^RB G-boxii4fi{* LB 



[0 3] 



pBI101 

. Pst Sph 
NOS-Pro I S 

RB 



NPTH 



-90/GUS 

Pst Sph 
NOS^Pno I 

RB 



Sph Sal Bam 
Hd [ Pst | Xba| sm a 



SneB! 



BamHI 




GUS 



Sma 



SnaBI 



Sac 



La 



Bam 



Sac, 



GUS 



-90 



* Bam 



LB 



[05] 



-90/GUS 

Psl Sph 
NOS-Pro j S 

< » ■ NPfT 



Hd | Pst 




Sma 

-go it oils" 



HndlU 













-31— H K 


Hd 


T Xba 

— H — B — H fe. 



Ligation - 



Gbox11 /-90/GUS 



Pat Sph 



N OS^ro | ^ Hd Xbe Sma 



G-bo»11 4«tt 
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[124] 



-90/GUS 

Pst Sph 
NOS-Pro I f 

<]CZ)L "™ 

RB 



8el 
Xba 



3h S« 
Pst .„ 



G-bax10 4*f*E 



„ SnaBI 
Sma I 



GUS 



Sac 

ilsx] 



Gbox10/-90/GUS 
NOS-Pro 



<}czr 

RB 



i 



- H R 


u u 

n □ 1=3 


Hd 

^ — H 


7 Xba 



Xbal 
Hindi!! 



Pst Sph 



Ligation — 



NPTII 



Hd Xba Sffl 



SnaBI 
Sma |^ 



OUS 



Sac 



G-boxHMfttt 



LB 



[06] 



Gbox1Q/-90/GU8 

P* Sl*i 
NOS~Ptt> 1 ^ 



pGfcQXlO 



Q-box104*t* 
jsmat 



GUS 



Sad U >*- 



I' 



Ugaficn 



Pet Sph 
NOS-Pro | S 



Hd Xba | Sac 



G-bflKl0 4** 



[0 7] 



Gbox11 /-90/GUS 

Pst Sph 

NOS-Pro | f 

< T H NPTII 



RB 



JS>E 



SnaBI 

Xba Sma I Sac 

G-box11 4*8= 



ligation 



i y 



NOS-Pro 



< H H nptii 

RB 



Ligation 

I 

Pst Sph 

i ^ * ^ 



(12) 4#gS^P 9—1 31187 

(50 int. ci. 6 kmbe^ irmmmm^ fi im^mm 

C 1 2R 1:91) 



